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@ Outline JPL

A Energy balance of snow and ice

A Controls on accelerated melt and reduced
accumulation

A Controls of grain size and radiative forcing on changes
In albedo

A Spectroscopy to quantitative retrievals

A The Airborne Snow Observatory and moving to space
A Constraint on hydrologic and climateodeling

A This talk will produce a Science Traceability Matrix



Objectives for Cryosphere Missions <JPL

CRYOSAT — SCIENTIFIC OBJECTIVES (;l I\/I aS S

The aim of the CryoSat mission is to determine

variations in {

ice cover and
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ICE, CLOUD, AND LAND ELEVATION SATELLITE-2

ESat-2: Science Objectives

Mission IS L ER I ELER Rl Quantifying polar ice-sheet contributions to current and recent sea-level

change, as well as ice-sheet linkages to climate conditions.

Quantifying regional patterns of ice-sheet changes to assess what

drives those changes, and to improve predictive ice-sheet models.

« Estimating sea-ice thickness to examine exchanges of energy, mass
and moisture between the ice, oceans and atmosphere.

« Measuring vegetation canopy height to help researchers estimate
biomass amounts over large areas, and how the biomass is changing.

« Enhancing the utility of other Earth-observation systems through

GRACE CSR-SS RLOS supporting measurements.

CryoSat's 'roof"
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The GRACE twin satellites, launched 17 March 2002, are making detailed measurements of
Earth's gravity field changes and revolutionizing investigations about Earth's water reservoirs
over land, ice and oceans, as well as earthquakes and crustal deformations. The two GRACE
satellites have completed more than 13 years of continuous measurements!
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bac) Physical Parameter Requirements -PL
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@ Snow energy balance SW dominates 4Pk
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@ Cryosphere EnergBalance ComponentsiPL
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@ Controls of grain size and RF an  JPL

r, =f(GS RF, },, E)

GS=g(energy fluxep
RFE =h(cong GS, opt prop, part size)



